WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Imemational Bureau 




PCX 

INTERNATIONAL APPUCATTON PUBUSHED UNDER THE PATENT COOPERATION TREATY (PGT) 



(51) Intematioiia] Patent Clas^cation ^ : 
A23B SmS 



Al 



(11) Intematioiial Publication Number: WO 97/10718 

(43) International PubUcation Date: 27 March 1997 (27.03.97) 



(21) International Application Number: V PCT/NL96/00368 

(22) International FlUng Date: 20 September 1996 (20.09.96) 



(30) Priority Data: 
1001250 



21 September 1995 (21.09.95) NL 



(71) Applicants: DEN HOLLANDER ENGINEERING B.V. 
[NL/NL]; Edisonwcg 3, NL-4207 HE Gorinchcm (NL). 
CUTLER DAIRY PRODUCTS. INC. [US/US]; 612-30 
West Sedgley Avenue, Philadelphia, PA 19140-5599 (US). 

(72) Inventors: DEN HOLLANDER. Adriaan. Genii; Edisonweg 

3. NL-4207 HE Gorinchem (NL). ROS. Albert, Jacobus; 
Encrgicwcg 9, NL-8071 DA Nunspcct (NL). CUTLER. 
Joel; 612-30 West Sedgley Avenue, Philadelphia. PA 19140- 
5599 (US). 

(74) Agents: LOUfiT FEISSER, Arnold et al.; Tienit6 Van Doome, 
De Uiiessestraat 133. NL-1075 HI Amsterdam (NL). 



(81) Designated States: AU AM, AT, AU. AZ. BB. BG, BR, BY, 
CA, CH, CN. CZ, DE, DK. EE. ES, R, GB, GE. HU. IL. 
IS, JP, KE, KG. KP, KR, KZ. LK. LR, LS, LT, LU. LV. 
MD. MG. MK. MN, MW, MX. NO. NZ. PU PT, RO. RU, 
SD. SE. SG. SI, SK. n, TM. TR, TT, UA, UG, UZ, VN. 
ARIPO patent (KE, LS, MW, SD, SZ, UG). Eurasian patent 
(AM. AZ. BY. KG, KZ, MD, RU. TI, TM), European patent 
(AT, BE. CH. DE. DK. ES. FI. FR, GB. GR. IE. IT. LU. 
MC, NL, PT. SE). OAPI patent (BF, BJ. CF. CG. Q. CM. 
GA. GN, ML, MR. NE, SN. TP, TG). 



Publlsbed 

WUh intemationai search report. 

Before the explnaUm of the time limit for amending the 
claims and to be republished in the event of the recent of 



in English translation (filed in Dutch), 



(54) TlUe: A METHOD AND A DEVICE FC» TREATING A UQUID EGG PRODUCT 




(57) Abstract 



than appiox. 60 "C for some time, inc egg prooua is moieover oncny neaico w a temperature in v*. .I*— 
by means of steam inftision in a downflow heater (10). Then cooling takes place wifli a quick temperamre decrease. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify Slates party to the PCT on the front pages of pamphlets publishing intemationa] 
applications under the per. r-o r r r 6 



AM 


Anncnij 


AT 


Austrii 


AU 


Atistnlia 


BB 


BaitMflQi 


BE 


Belgium 


BF 


Bnrfcma Fato 


BG 


Bulgaria 


BJ 


Benin 


BK 


Brazil 


BY 


Belmis 


CA 


Canada 


CF 


Cenml African Republic 


CG 


Congo 


CH 


Switttrlind 


a 


Cace d'lvoae 


CM 


Cameroon 


CN 


China 


cs 


Czechoslovakia 


cz 


Ciech Republic 


DE 


Gemany 


DK 


Denmaifc 


EE 


Estonia 


ES 


Spain 


Fl 


Finland 


FR 


France 


GA 


Gabon 



GB 


United Kingdom 


G£ 


Geoigta 


GN 


Guinea 


GR 


Greece 


HU 


Hungaiy 


IE 


Ireland 


IT 


baly 


JP 


Japan 


KE 


Kenya 


KG 


Kyigyscan 


KP 


Democratic Ftoopte'i Republic 




oTKofea 


KR 


Republic of Kocea 


KZ 


XazafchsiaD 


U 


Uednensiein 


LK 


Sri Lanka 


LR 


Liberia 


LT 


Lithuania 


LU 


Luxembourg 


LV 


Latvia 


MC 


Monaco 


MD 


Republic of Moldova 


MG 


Madagascar 


ML 


MaU 


MN 


Mongolia 


MR 


Mauritania 



MW 


Malawi 


MX 


Meiico 


NE 


Niger 


NL 


Nethertands 


NO 


Norway 


HZ 


New Zealand 


PL 


Poland 


PT 


Ponugal 


RO 


Roounia 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


5G 


. Singapoie 


SI 


Slovenia 


SK 


StovakJa 


SN 


Senegal 


sz 


Swuiland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Toh^o 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 



wo 97/10718 



PCT/NL96/00368 



A METHOD AND A DEVICE FOR TREATING A LIQUID EGG PRODUCT 

5 The invention relates to a method for treating a liquid egg 
product substantially consisting of egg white and/or egg 
yolk in order to obtain an extended shelf life ("ESL"), 
. wherein said egg product is subjected to a pasteurization 
treatment, whereby said egg product is maintained at a 
10 temperature of more than approx. 60 for some time, for 
example a few minutes. 

The use of such a pasteurization treatment is a generally 
known method which is for example described in US-A- 

15 4,808,425. According to this publication an egg product is 
subjected to a temperature of 63 - 72 ''C for a period of 
time ranging from a few seconds to more than three minutes . 
The egg product is heated to the desired temperature by 
means of a plate -type heat exchanger, and after having been 

20 maintained at that temperature for a sufficiently long 
period of time the egg product is cooled down to a 
temperature below 10 °C and subsequently packed. According 
to the aforesaid publication a more intensive heat 
treatment will result in coagulation of the egg product, 

25 especially the loss of solubility of protein, which amounts 
to more than 15%, will be unacceptable. The loss of 
functional properties of the egg product, which is still 
acceptable according to the aforesaid publication, imposes 
considerable limitations with regard to the applications of 

30 the pasteurized egg product, however. 

Although the known pasteurization treatment will result in 
an egg. product having a reasonable shelf life, dependent on 
the quality of the basic product and the setting of the 
35 treatment plant, there is a need of a method for treating a 
liquid egg. product, which makes it possible, by using a 
reliable process, to obtain an egg product having an 
extended shelf life which meets all quality requirements 
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and whose functional properties have hardly diminished, if 
at all. 

The object of the invention is to provide a method for 
5 treating a liquid egg product wherein all the above 
requirements are met. 

In order to accomplish that objective the egg product is 
also subjected to a brief heat treatment at a temperature 
10 of 78 °C, preferably more than 80 **C, According to one 

aspect of the invention this brief heat treatment may last 
less than 1.5 seconds, preferably less than 1 second, and 
even more preferably less than 0.6 seconds. 

15 Tests have shown that when the usual pasteurization 

treatment of an egg product is combined with a brief heat 
treatment to a relatively high temperature, an egg product 
having a long shelf life is obtained, whose functional 
properties have hardly diminished, if at all, whilst an 

20 unexpectedly high bacteria extermination rate is achieved. 

In principle the brief heat treatment may take place prior 
to, during or after the known pasteurization treatment, but 
in a preferred embodiment of the invention said brief heat 
25 treatment takes place prior to said pasteurization 

treatment. Exceptionally good results have been obtained 
therewith, as will be described in more detail hereafter. 

Preferably the tenperature increase required for the brief 
30 heat treatment takes place very quickly, as does the 

temperature decrease following the brief heat treatment, so 
that the intended treatment of the egg product 
substantially takes place at the desired, relatively high 
temperature and the egg product is only subjected to a 
35 lower temperature for a brief period of time, said lower 
temperature still being so high, however, that it may have 
an adverse effect on the egg product, for example 
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coagulation thereof. 

According to another aspect of the invention at least the 
latter part of the temperature increase, oyer at least 30 
5 **C, preferably over more than 40 **C, for the brief heat 
treatment is preferably carried out in less than 1 second, 
preferably less than 0.6 seconds. 

According to another aspect of the invention the 
10 temperature decrease of more than 30 ""C, preferably more 
than 40 following the brief heat treatment may take 
place within 0,5 seconds, preferably 0.2 seconds. 

According to a further aspect of the invention said brief 
15 heat treatment may be carried out by means of steam 

infusion, whereby the egg product is prevented from coming 
into contact with a hot surface of a piece of solid matter, 
as takes place in a conventional heat exchanger. 
Furthermore the temperature decrease following said brief 
20 heat treatment may be carried out by expanding the egg 
product . 

Steam infusion, a technique which is known per se, for 
example from WO-'9l/02185, wherein a so-called downflow 

25 heater is disclosed, will provide a very quick heating of 
the egg product to the desired temperature, which 
temperature can be adjusted with great accuracy, whereby 
temperature differences within the egg product are 
minimized. Moreover, any contact between the egg product 

30 and a solid, heated surface, which might interfere with the 
process, is avoided. 

It is preferred to use a process called flashing for the 
quick temperature decrease after the brief heat treatment, 
35 wherein the liquid expands while water vapour is being 
released, whereby the desired temperature decrease takes 
place. If the flash vessel is correctly adjusted the 
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10 



30 



desired temperature decrease may take place in such a 
manner that the desired amount of water which is added to 
the egg product during the steam infusion is extracted from 
the egg product again, whilst furthermore any foaming of 
the egg product is eliminated by breaking of the foara 
bubbles as a result of said evaporation. This latter 
elimination of the foam is moreover stimulated by 
mechanical contact between the egg product and the wall of 
the flash vessel . 



In a preferred embodiment of the invention the egg product 
is first heated to a temperature of 50 - 55 "C before the 
egg product is subjected to the brief heat treatment at the 
temperature of more than 78 "c. As a result of this pre- 

15 heating of the egg product, which may take place by means 
of a usual heat exchanger and wherein the heat being 
released may be utilized" in cooling the egg product at a 
later stage, a good starting temperature may be obtained 
for a quick heating at the aforesaid steam infusion, which 

20 takes place in a downflow heater. 

The invention furthermore relates to a device for heating a 
liquid egg product substantially consisting of egg white 
and/or egg yolk in order to obtain an extended shelf life, 
25 said device being provided with means for pasteurizing the 
egg product, by which means the egg product can be 
maintained at a temperature of more than approx. 60 °C for 
some time, for example a few minutes, said device according 
to the invention being characterized by means for treating 
the egg product by steam infusion in order to heat the egg 
product briefly at an elevated temperature and by a flash 
vessel. for expanding the briefly heated egg product. 

According to one aspect of the invention the means for 
35 carrying out the aforesaid steam infusion consist of a 

downflow heater, having a height such that the egg product 
assumes a temperature which deviates less than 2 "C from 
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the temperature of the steam. This small deviation makes it 
possible to set the desired temperature of the egg product 
with great accuracy and reliability, whereby said 
temperature can be achieved so quickly that the period of a 
5 constant temperature already commences while the egg 
product is falling. 

According to a more specific aspect of the invention the 
wall of the steam infuser is cooled, preferably by means of 
10 ice water, at the location where the egg product may come 
into contact with said wall. In practice it has become 
apparent that said cooling of the wall is important for a 
proper treatment of the egg product. 

15 In order to more fully explain the invention an embodiment 
of the method for treating an egg product will be described 
with reference to the drawing. 

Figure 1 is a schematic illustration of an installation for 
20 carrying out the treatment; and 

Figure 2 graphically illustrates the temperature curve of 
the egg product during the treatment. 

Figure 1 only shows the main components, whilst further 
25 components which are generally known, such as measurement 
and control apparatus, are not shown. 

The egg product of the embodiment consists of the liquid 
portion of a whole egg, that is, both the egg white and the 
30 egg yolk, wherein any further additives, such as sugars or 
salt may be present. 

According to Figure 1 the liquid egg product is charged to 
tank 2 by means of pipe 1, in which tank the egg product is 
35 maintained at a temperature of 2 ""C until the egg product 
is discharged from tank 2 by operating cock 3. During its 
stay in tank 2 the egg product is mixed by stirring means 
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4, Which is driven by motor 5, so that a homogeneous liquid 
is obtained. After exiting tank 2 the egg product is 
carried to heat exchanger 7 and then to heat exchanger B by 
means of pump 6. In heat exchanger 7 a first heating of the 
5 egg product takes place, utilizing heat which is withdrawn 
during the cooling of the egg product at a later stage. In 
heat exchanger 8 further heating to 55 takes place by 
heat exchange with a pipe 9, through which hot water flows, 
for example. 

10 

After exiting the heat exchanger 8 the egg product, which 
has a teit?)erature of 55 /'C, is carried to the heat 
exchanger 10, in which the egg product is very quickly 
heated to a temperature of 85 **C. Steam is supplied to the 
15 downflow heater 10 via pipe 28 for that purpose. Such a 
downflow heater 10 is disclosed in WO-91/02185, which 
publication is to be considered incorporated herein by this 
reference. 

20 Inside the downflow heater 10 the egg product is heated to 
85 in 0.6 seconds, after which this temperature is 
maintained for 0.5 seconds. For an adequate operation it is 
important that both the temperature increase and the 
achieved temperature are uniformly spread over the egg 

25 product, which can be achieved by means of a properly 
adjusted downflow heater (10) . 

The downflow heater (10) is double-walled near its bottom 
side, so that a space 29 is created, through which a 
30 coolant, for example ice water, may be passed in order to 
cool the wall at that location. 

The discharge cock 11 of the downflow heater 10 is 
controlled in such a manner that after having stayed inside 
35 the downflow heater 10 for the required period of time the 
egg product is discharged to the flash vessel 12, which is 
provided with a first chamber 13 and a second chamber 14. 
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Cooling to 40 thereby takes place in 0.1 seconds, 
because the egg product present in chamber 13 will expand 
as a result of the pressure inside the flash vessel 12 
being kept lower than the pressure inside the downflow 
5 heater 10. During this so-called flashing process the 
temperature decreases and water vapour is released. 
Preferably said expansion process is controlled in such a 
manner that all the water added in the downflow heater is 
removed from the egg product again. Furthermore it is 
10 important that any foam that has formed in the egg product 
is removed, on the one hand as a result of the egg product 
hitting the wall of the flash vessel 12, whilst on the 
other hand the evaporation process of the water causes the 
bubbles that are present to disintegrate. 

15 

The water vapour being extracted is condensed in condenser 
16, which is provided with a cooling spiral 17, for example 
a pipe through which cold water flows. The low pressure 
inside the flash vessel 12 is maintained by means of vacuum 

20 pump 18, whilst the condensed water is discharged through 
pipe 19. The egg product which has not exited from the 
flash chamber 13 via pipe 15 exits the flash vessel via 
chamber 14 and pipe 20. The egg product is pumped along by 
means of fluid pump 21, during which pumping the egg 

25 product has a temperature of 40 °C. 

The egg product is then carried to heat exchanger 22 in 
order to be heated to a temperature of 60 - 65 °C, namely 
by means of hot water which flows through pipe 23. 

30 Sxibsequently the egg product flows into a well -insulated 
pipe 27, whose total capacity in relation to the flow rate, 
determines how long the egg product will be maintained at 
the said temperature of 60 - 65 °C. This part of the 
treatment corresponds with the known and generally used 

35 pasteurization treatment of a liquid. 

The egg product then flows to heat exchanger 7 and heat 
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exchanger 24 respectively. In heat exchanger 7 heat is 
exchanged with the egg product, which must be heated from a 
temperature of 2 "C, so that the amount of heat which is 
lost is reduced. In heat exchanger 24 further cooling to a 
5 temperature of 2 »C takes place by means of heat exchange 
with cold water flowing through pipe 25. 

Then the treated egg product is carried, by means of pipe 
26, to a machine which packs the egg product in desired 
10 quantities. The egg product treated and packed in this 
manner has a long shelf life and a very high quality. 

Figure 2 shows the temperature curve of the egg product 
during the treatment process according to the embodiment. 
15 The temperature (in °C) is set out on the vertical axis and 
the time (in seconds) is set out on the horizontal axis. 
The duration of the various treatment steps is indicated by 
the letters A - r. 



20 After the egg product has exited tank 2 and is carried to 
heat exchanger 7 by means of pump 6. heating in heat 
exchanger 7 and heat exchanger 8 respectively starts at 
time O. The capacity of heat exchanger 7 is such that the 
egg product stays therein for 34 seconds (period A) , whilst 
heat is being exchanged with the egg product, which is 
cooled during the latter stage of the treatment. The egg 
product is thereby heated to a temperature of 45 "c. 



25 



30 



35 



Then the egg product stays in heat exchanger 8 for 16 
seconds (period B) , whereby the egg product is further 
heated to 55 "C. After 50 seconds (periods A and B) have 
lapsed from time 0, the egg product having this temperature 
is charged to the downflow heater, where it is heated to a 
temperature of 85 "C, and that in 0.6 seconds (period C) . 
After being maintained at this temperature for 0.5 seconds 
(period D) , the temperature of the egg product will 
decrease to 40 "C in O.l seconds (period E) as a result of 
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being expanded in flash vessel 12. Following this reheating 
of the egg product takes place in heat exchanger 22, 
whereby the egg product is heated to a temperature of 65 
in 19 seconds (period F) , which temperature is maintained 
5 for a few minutes. In the embodiment this period is 5 

minutes (period G) • The egg product thereby flows through a 
well- insulated pipe 27, whose capacity is sufficient to 
realize the desired duration. 

10 After this pasteurization treatment cooling takes place for 
36 seconds (period H) , namely in heat exchanger 7, whereby 
heat is exchanged with the egg product to be heated. 
Further cooling to 2 **C takes place in heat exchanger 24 
for 14 seconds {period I) . 

15 

The process described in this embodiment appears to result 
in an egg product of a very high quality, both with regard 
to taste and shelf life and with regard to all other 
functional properties. Furthermore the method used appears 
20 to be very reliable, that is, relatively minor disruptions 
of the process appear to have hardly any effect on the 
quality of the treated egg product. 

A number of tests have been carried out with various 
25 time/temperature combinations, inter alia in accordance 
with the method disclosed in the embodiment . During said 
testing a batch of 5,000 kg egg product substantially 
consisting of mixed egg white and egg yolk was treated with 
a flow rate of 2,000 litres per hour. Following said 
30 treatment the pasteurized product was packed antiseptically 
in a number of packages, which were stored at a temperature 
of approx. 3 °C. 

The basic product had a solid matter content of 23.2% (+ 
35 0.5), a whippability of 0.19 (i.e. the specific mass in 
g/cm^ of 250 g whole egg plus 125 g sugar, whipped in a 
Hobart N50 mixer for 10 minutes at a temperature of approx. 
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22 **C) and a viscosity of 11 cps (±1) . Further 
specification: 



Germ count 

Coliforrn bacteria 

Bacillus cereus 

Streptococci 

Staphylococcus aurous 

Ferments 

Fungi 

E-coli 

Salmonella 



210,000 per 
5,000 per 
800 per 
4,000 per 
60 per 
1,000 per 
300 per 
pos. per 10 
pos. per 25 



gramme 

gramme 

gramme 

gramme 

gramme 

gramme 

gramme 

grammes 

grammes 



During a period of 10 weeks one package was opened each 
week and its contents were examined, each time with the 
following results: 



Germ count 

Coliforrn bacteria 

Bacillus cereus 

Streptococci 

Staphylococcus aurous 

Ferments 

Fungi 

E-coli 

Salmonella 

Listeria monocystis 

Sulphite -reducing bacteria 



: < 1,000 per gramme 
: < 10 per gramme 
: < 10 per gramme 
: < 10 per gramme 
100 per gramme 
10 per gramme 
10 per gramme 
per 10 grammes 
per 25 grammes 
neg. per 25 grammes 
< 10 per gramme 



< 
< 
< 

neg. 
neg. 



The functional and physical properties of the treated egg 
product appeared to have remained practically unchanged. 
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1. A method for treating a liquid egg product 
substantially consisting of egg white and/or egg 

5 yolk in order to obtain an extended shelf life 

CESii*'), wherein said egg product is subjected to a 
pasteurization treatment, whereby said egg product 
is maintained at a temperature of more than approx. 
60 °C for some time, for example a few minutes, 
10 characterized in that said egg product is also 

subjected to a brief heat treatment at a temperature 
of 78 **C, preferably more than 80 ''C. 

2. A method according to claim 1, characterized in that 
15 said brief heat treatment lasts less than 1.5 

seconds, preferably less than 1 second, and/or takes 
place at a temperature of more than 85 **C. 

3. A method according to any one of the preceding 
20 claims, characterized in that said brief heat 

treatment takes place prior to said pasteurization 
treatment . 

4 . A method according to any one of the preceding 

25 claims, characterized in that with the brief heat 

treatment at least the latter part of the 
temperature increase, over at least 30 ®C, 
preferably over more than 40 ^^C, takes place in less 
than 1 second, preferably less than 0.6 seconds, 

30 

5. A method according to any one of the preceding 

claims, characterized in that after said brief heat 
treatment a temperature decrease of more than 30 °C, 
preferably more than 40 "^C, takes place within 0,5 
35 seconds, preferably 0.2 seconds. 
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6. 



A method according to any one of the preceding 
claims, characterized in that said brief heat 
treatment is carried out by means of steam infusion, 
whereby the egg product is prevented from coming 
into contact with a hot surface of a piece of solid 
matter. 



7. A method according to any one of the preceding 
claims, characterized in that said temperature 
decrease following said brief heat treatment is 
carried out by expanding said egg product. 

.7. A method according to any one of the preceding 

claims, characterized in that said egg product is 
first heated to a temperature of 4 0 - 60 °c 
preferably 50 - 55 "c, before said brief heating of 
the egg product takes place. 

9. A device for heating a liquid egg product 

substantially consisting of egg white and/or egg 
yolk in order to obtain an extended shelf life, said 
device being provided with means for pasteurizing 
the egg product, by which means the egg product can 
be maintained at a temperature of more than approx. 
60 'C for some time, for example a few minutes, 
characterized by a steam infuser for briefly heating 
the egg product at an elevated temperature and by a 
flash vessel for expanding the briefly heated egg 
product . 



10. 



A device according to claim 9, characterized in that 

said steam infuser is a downflow heater having a 
height such that the egg product assumes a 
temperature which deviates less than 2 "C from the 
temperature, of the steam. 
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11. A device according to claim 9 or 10, characterized 

in that the wall of the steam infuser is cooled, 

preferably by means of ice water, at the location 
where the egg product may come into contact with 
said wall. 
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